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Description 
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pp_iU4irtWQ74 AiJrtZLZ- - 11 -"wuMing numans, ana as agrlcul 
discloses im.dazolyl antifungal agents of the formula: 

OH 

, 0 Wmidazol-l-ylMTHa-C-CH^A 

Ph 



16 



20 



25 



30 



35 



40 



46 



Accord,ng to the Invention, there are provided compounds SZforn^a: 9 

OH 

O^ 2 !^ - (i) 

' » R 

— CNRW or — CR 3 

X o 

where 

X is 0 or S; 

F£ Is hydrogen or C t — C 4 alkyl; and 
heteroa^ ^Z^^^J^^?*™- ^ aralk *' « said aryl, araiky, and 

wffZST t09ether "* the N 8tom ' to *** «"V « attached represent a 1-pyrrolidinyl or 
and Sl oX 9 ^ f nd agriculturally acceptable salts thereof. 

me preferred ester is the acetyl ester. y 



50 



55 



60 



' . r-— wwi is me acetyl ester. 

^SSSSvfS'™ 1 ,," 1 *^ ?" >,,M to » branched 
•M -JcSfiy W °'"" V S " bs * ulal "» 1 or 2 «*"»»«■ -* -M^tam hate. CF„ cv-c. 

i ne preferred biphenylyl group is 
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pharmaceutical^/ acceptable diluent or carrier. The composition Is preferably for human use and in tablet, 
capsule, injectable or ointment form. 

The invention further provides a compound of the formula (I) or a pharmaceutically acceptable salt, Ch- 
ester or 0-ether (as hereinbefore defined) thereof, for use in treating fungal infections in humans, 
5 The invention yet further provides a plant or seed antifungal composition comprising a compound of 
the formula (I) or an agriculturally acceptable salt thereof, together with an agriculturally acceptable diluent 
or carrier. 

The Invention yet further provides a method of treating a plant or seed having a fungal Infection, which 
comprises treating said plant or seed with an effective amount of a compound of the formula (I) or with an 

w agriculturally acceptable salt thereof. 

The compounds of the formula {I) and their salts, 0-esters and O-ethers are very active antifungal 
agents, useful in combating fungal infections in animals, Including humans. For example they are useful in 
treating topical fungal infections in man caused by, among other organisms, species of Candida, 
Trichophyton, Microsporum, or Epidermophyton, or In mucosal infections caused by Candida albicans 

is (e.g. thrush and vaginal candidiasis). They may also be used in the treatment of systemic fungal infections 
caused by, for example, Candida albicans, C/yptococcus neoformans, Aspergillus fumigatus, Coccidioides, 
Paracoccidioides, Histoplasma or Blastomyces. 

The in vitro evaluation of the antifungal activity of the compounds can be performed by determining 
the minimum inhibitory concentration {m.l.c.) which is the concentration of the test compound in a suitable 

20 medium at which growth of the particular micro-organism fails to occur. In practice, a series of agar plates, 
each having the test compound incorporated at a particular concentration are inoculated with a standard 
culture of, for example, Candida albicans and each plate is then incubated for 48 hours at 37°C. The plates 
are then examined for the presence or absence of growth of the fungus and the appropriate m.Lc. value is 
noted. Other micro-organisms used In such tests can include Cryptococcus neoformans, Aspergillus 

25 fumigatus. Trichophyton spp., Microsporum spp, Epidermophyton floccosum. Cocci dioides immitis, and 
Toruiopsis gfabrata. 

The in vivo evaluation of the compounds can be carried out at a series of dose levels by intraperitoneal 
or intravenous injection or by oral administration, to mice which are inoculated with a strain of Candida 
albicans. Untreated mice die within 48 hours and the dose level at which the compound provides 50% 

3o protection against the lethal effect of the infection is noted. 

For human use, the antifungal compounds of the formula (I) {or salts, esters or ethers thereof) can be 
administered alone, but will generally be administered in admixture with a pharmaceutical carrier selected 
with regard to the intended route of administration and standard pharmaceutical practice. For example, 
they may be administered orally in the form of tablets containing such excipients as starch or lactose, or in 

35 capsules or ovules either alone or in admixture with excipients, or in the form of elixirs or suspensions 
containing flavouring or colouring agents. They may be injected parenteral^/, for example, intravenously, 
intramuscularly or subcutaneously. For parenteral administration, they are best used in the form of a sterile 
aqueous solution which may contain other substances, for example, enough salts or glucose to make the 
solution isotonic. 

40 For oral and parenteral administration to human patients, it is expected that the daily dosage level of 
the antifungal compounds of the formula (I) will be from 0.1 to 5 mg/lcg (in divided doses) when 
administered by either the oral or parenteral route. Thus tablets or capsules of the compounds can be 
expected to contain from 5 mg to 0.5 g of active compound for administration singly or two or more at a 
time as appropriate. The physician in any event will determine the actual dosage which will be most 

45 suitable for an individual patient and It will vary with the age, weight and response of the particular patient. 
The above dosages are exemplary of the average case. There can, of course, be individual Instances where 
higher or lower dosage ranges are merited, and such are within the scope of this invention. 

Alternatively, the antifungal compounds of the formula (I) may be administered in the form of a 
suppository or pessary, or may be applied topically in the form of a lotion, solution, ointment or dusting 

so powder. For example, they may be incorporated into an ointment consisting of an aqueous emulsion of 
polyethylene glycols or liquid paraffin; or they may be Incorporated, at a concentration of between 1 and 
10%, into an ointment consisting of a white wax or white soft paraffin base together with such stabilizers 
and preservatives as may be required. 

55 
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The ureas and thioureas of the formula (I) can be prepared by the following general methods: 
(1) 



10 



OH 



\=N R 



(II) 



IB 



20 



R 3 .Na 



(in) 



(R not hydrogen) 



23 



30 



* N-CH -C-CH NHCNHR J 
\ / I 2 II 



(IA) 



The reaction is typically carried out in a suitable organic solvent. e.g. dichloromethane at a 
SromLnS^ Bnd th9 reS ' due pUrif,ed * conve "«°"a' procedures, a* by recrystallisation or 



3s chromatography. 



40 



46 



SO 



(2) 



A 



0 NH 



N N-CH 2 -C 



(IV) 



V 



pyrrolidine or plperidiiie 



55 



60 



OH 



r N-CH.-i-CH.-NHC-N 

2 i 2 b n 



(CH 2 ) n [n - 4 or 5]. 



(IB) 



65 



(X - 0 or S) 
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The reaction is typically carried out by heating the 1,3-oxazolldfn-2-one or 1,3-oxazolidirt-2-thione 
derivative (IV) with an excess of the appropriate amine either without a solvent or in a suitable organic 
solvent, e.g. dioxan, for up to about 24 hours. Temperatures up to reflux can be used. The solvent is men 
evaporated and the residue purified by standard procedures. 



<3) 



10 



OH 

K N-CB^-C-CHjNR., 



(ID 



15 



20 



25 



R 2 R 3 NCX.C1 

2 3 
(R and R are not 



hydrogen in this 
oethod) 



(V) 



30 



OH 

I 2 3 
2 U 



f 
R 



(IC) 



35 



40 



In a typical procedure the amine (II) is dissolved in a suitable organic solvent e.g. pyridine, with stirring 
and cooling. The carbamoyl or thiocarbamoyl chloride (V) is then added, generally in a slight excess, and 
the mixture stirred for up to about 18 hours. Water is then added and the mixture Is extracted with a. 
suitable organic solvent, e.g. dichloromethane. The product may be recovered from the organic phase by 
standard procedures. 



45 
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\= S? H R 



(ID) 
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The reaction Is preferably carried out under reflux in aqueous acidic conditions for up to about 12 
hours, the product again being recovered by standard procedures. 

The acylamino derivatives of the formula (I) may be prepared by the following routes: 

(1) 



OH 



w 



N N-CR 2 -C-CH 2 - 



(ID 



15 



20 



R^COOH/l , 1 * -carbony ldilttidwolt , 
R 3 C0CI or (R 3 C0) 2 0 [R 3 not hydrogen). 



25 



OB 



K N-CH* -C-CH^NHCOR 



(IE) 



30 



35 



When the free add is used, the reaction is typically cerried out fay heatlno the add (oenerallv in dinht 
eTd^'rrJ ll, / nd ^^d'^ldazole at up to reflux temperature In a suitab forgSc sofvent 

hf "™ H T dr ° f i ran f ° r Up t0 about 6 houre - 7116 solvent !s th «" evaporated and the product mav 
be recovered from the residue and purified by conventional procedures. V 

When using an add chloride or anhydride, heating Is not oenerallv necessarv Tvntefliiu ~»h. a *H 
chloride or anhydride and amine (II) are stl?red in a suitable ownifsSvent, eTd™rid£ a for 
iSS? ^Tl?" 1 Tk h ° U ^ Wat6r iS ,hen added and *e mixture is extrartS K^tabteJS* 

SSioSi SS?" 4, p mav then be recovered from 1,16 or9anic phase * nd puS "v 



40 



(2) 



45 



OR 



CH 2 NH 2 



— (II) 



50 



55 



Formylating agent 
(e.g. a Cj^-C^ aLkyl 
formate) 



60 



65 



OH 

^ I 

U N-CH.-C-CH.NH.CHO 
V N R 



(IF) 
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to 



15 



The preferred formylating agent is ethyl formate. 

Typically the amine (II) and ethyl formate (generally in excess) are heated together under reflux for a 
few hours. The product can then be recovered and purified by conventional procedures. 

Other conventional formylating agents such as formic acid/acetic anhydride and dimethyl formamide/ 
sodium methoxide, can also be used. 

The 0-ethers can be made by conventional methods, e.g. by treating an alkali metal salt of the alcohols 
of the formula (I), e.g. a lithium or sodium salt, with the appropriate halide, i.e. a C|—Ce alkyl* C^— C 4 
alkenyl, Or- C 4 alkynyl, phenyl or benzyl halide. O-Esters can also be made conventionally, e.g. by treating 
an alkali metal salt of compound (I) with an appropriate acid chloride or anhydride. 

The compounds of the invention contain optically active centres, and the invention includes both the 
resolved and unresolved forms. Resolution can be carried out according to standard techniques. 

Phamnaceutically acceptable acid addition salts of the compounds of the formula {I) are generally those 
formed from strong acids which form non-toxic acid addition salts, such as hydrochloric hydrobromic, 
sulphuric, oxalic and methanesul phonic acids. These salts can be obtained conventionally by reaction of 
the free base with the desired acid in an appropriate organic solvent The invention also includes the alkali 
metal and ammonium salts, which again may be formed conventionally. 

The starting materials for the previous routes are either known compounds or may be prepared 
conventionally. Typical routes, which are illustrated in detail in the following Preparations, are as follows: 



20 
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u-ca 2 -c- 
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: ch. 
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H <fi ^N-CR 2 -C-CH 2 N 3 



R 
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P. 



?h 3 



35 



40 



45 



50 



55 



60 



65 



OH 



NaOB 



OB 



N N-CH.-C-CB-NE, 

\ / 2 T 2 2 

X3 =-N R 



^ 1 

w 



T K-CH 2 -C-CH 2 N»P.Ph 3 



(ID 



1 , 1 '-thlocarbonyldiinidazole 



1 ,1' -carbonyldiinidazole 

? 

C 

/ \ 
0 KH 



R 

(IVA) 



S 

II 

c 

/ \ 

0 NH 

\ / 
N N-CH.-C — CH. 

\l 2 I 2 

\=y r 

(IVB) 
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fu„ J h £S£? da ° f the f 0 ™" 18 ( " 8nd thelr 88lts 3,80 nave activ,, V a S ainst • ^riety of plant pathogenic 

JZ^i-J? £ "T* Va ",? us rusts * m,ldew8 and mou,ds ' and *° compounds are thus useful for 
treating plants and seeds to eradicate or prevent such diseases. 

m«.ISn5 e Y 3 ' U8tion I 3ct,v,tv of *• compounds against plant fungi can be determined by 
measuring their minimum Inhibitory concentrations in the same way as previously described axeant that 

s yss.*" incubated at 3000 for 48 houre ° r ,onger ^ be,nfl ^sx^e esse 

«««!l!li C ^ 0 D r9an vf mS in SUCh te8tS ,nclude CooMiobolus carbonum, Pyricularia oryzae, Glomerella 
angulata, Penialhum dfgitatum, Botrytfs clnerea and Rhlzoctonla solan!. 

n~£ht?! fcU !?J ra !^ n ? nort ™ ltljral P"fP<»es the compounds and their agriculturally acceptable salts are 
Elrf Th^h * 6 form , 0f 8 conlpOS^t,0,, formulated *s appropriate to the particular use and purpose 
II S^^J" may be ap , plfed ' n fomi of dus «nfl P^ders, or granules, seed dressings, 
Son f„ th. f ' P ! ° ns 21 emuls ] ons ' sprays, aerosols orsmokes. Compositions may also be 
SKIS > m d,spersible P° wders - 9 ranu,8S or grains, or concentrates for dilution prior to use 
I^nS^T !T ay CO ?u n ? c , h conven,i<)nal carriere ' diluent s or adjuvants as are known and 
S™? 91 ^ horticulture and they are manufactured in accordance with conventional 
n^n d h ^.^!. romp0S ^T, IT,ay - - ,S0 incor PO'ate other acdve ingredients, for example, compounds 
IS22itt?* W K 0r lnsect,c,dal achv,t y or a further fungicide. The compounds and compositions can be 
sK o r^ o ^ttZT for axam P ,e . the y «" os applied directly to the plant foliage, stems, branches, 
„?., JL° t0 * ha 8011 or °* er 9 row,n » medium, and they may be used not only to eradicate disease 

but also prophylacttcally to protect the plants or seeds from attack. "'sense. 
The following Examples illustrate the invention. All temperatures are in °C: 

„ Example 1 

ySthiowea" ° f N ^^ ch,orober ^ , - N '- [2 -* 2 ' 4 - dfch1oro P hen y | >- 2 - h Vdroxy.3^1 H-1 ,2,4-trlazoH -yl,prop-1 - 



to 



15 



20 



30 



35 



40 



45 



50 



55 



OH 
I 



^ J-CVC-CH^ + C1-^^.CH 2 NCS ^ 



(A) 



OH 

N" "N-CHj-C-CHjNHCSUHCHj-/ V C l 




60 



in htIm "! i 1 <0 ;1?' ""l? 9 mmole) 8nd ^chlorobenzylisothlocyanate (0.28 g, 1.53 mmole) were stirred 
^m^rt^TJ: 3 " 6 (2 ° ml> an , d the , mfxtUrB ^ «*«» ice-bath. After houVZ 'toSEft was 
K."? W3 f contlnue d for a further 18 hours. Evaporation of solvent and recrystellfeadon 

from ethanol gave the trtle compoundd. 0.56 g (84%). m.p. 208-210° recrysiamsation 
Analysis %: ' 

^ nd: . „ C, 48.48; H.4.01; N, 1509; 

65 Calculated for C 1g H 18 CI 3 N s OS: C, 48.48; H, 3.85; N, 14.88. 
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Examples 2—8 

The following compounds were prepared similarly to Example 1, starting from the same amine and 
appropriate isocyanate or isothiocyanate: 




Example 
No. 


R 1 


Yield (%) 


m.p. ro 


Analysis % 
(Calculated in brackets) 
C H N 


2 


S 

II 

— C — NHCH 3 


66 


207—208 


43.41 4.26 19.96 
(43.35 4.20 19.44) 


3 


0 

II 

— C — NHCH 3 


65 


166—168 


45.19 4.38 20.5 
(45,36 4.39 20.35) 


4 




55 


205-207 


49.15 3.76 16.22 
. (49.06 3.66 15.89) 


5 




59 


196—198 


49.13 4.97 16.96 
(49.28 5.10 16.90) 


6 


CI 

0 N / 

'-"V 

Cl 


48 


210—212 


40.38 2.87 20.78 
(40.28 2.75 20.55} 
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5 


Example 
No. 


R 1 


Yield (%> 


m.p. PC) 


Analysis % 
(Calculated In brackets) 
C H N 


10 


7 


S , 


) 




iyo — iy/ 


46.62 
(46.55 


3.32 
3.29 


14,63 
14.28) 


15 




S 
















8 




— 


60 


188-190 


48.24 


3.77 


19.99 


20 












(48.24 


3.81 


19.86) 



25 

Example 9 

Preparation of N-[2-(2,40ichlorophenyl)-2-hydroxy-3-(1 H-l^^tnazol-l-yDprop-l-yll-N'N'- 
tetramethyleneurea 

30 

0 

M 

36 /\ 

0 NH pyrrolldlna OH 0 

O"™ 2 1 ^ * f^r^^^Cl 

v Q 



40 



45 



^ w CI 



The 1,3-oxazolidin-2-one (B) (0.35 g, 1.12 mmole) and pyrrolidine (0,59 g, 7 mmole) were heated under 
.reflux in dioxan (15 ml) for 18 hours. The solvent was then evaporated and the residue was 
chromatographed on 230—400 mesh silica, eluting with a mixture of dichloromethane: methanol: 0.88 
ammonia (98:2:1 ), to give, after one recrystalllsatlon from ethyl acetate, the title compound 0.18 a (42%), 
m.p. 174— 176°. 

Analysis %: 

Found: 0,49.71; H, 4.94; N, 18.33; 

Calculated for Ct 6 H 1d CI 2 N 5 0 2 : C f 60.01; H,4.98; N, 18.23. 

Example 10 

N^(2,4-Dichlorophenyl)-2-hydro 
was prepared similarly to the previous Example, starting from the corresponding oxazolidin-2-thione and 
pyrrolidine. It had an m.p. of 209—210° (33% yield). 

Analysis %: 

Found: C, 48.09; H, 4.75; N r 17.87; 

Calculated for C 18 H 19 CI 2 N 6 OS: C, 48.01 ; H, 4.78; N, 17.50. 
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Example 11 

Preparation of N-[2^2^KJichlorophenyl)-2+ydroxy-3-(1H-1^,4-triazol-1-yl)prop-1-yl]-N' r N'-diniethylurea 



OH 

to ^\ I 

S-CHj-C-CHj-H^ + (CB 3 ) 2 »C0C1 



IS 

(A) 



20 




OH 

25 N N-CH 2 -C-CH 2 NBCON ( CH 3 ) 2 



JO 



35 




The amine (A) (0.4 g, 1.39 mmole) was dissolved in pyridine (10 ml) and the solution was stirred and 
cooled in ice. Dimethylcarbamoyl chloride (0,18 g, 1 .67 mmole) was then added and stirring waswntinued 
for 2 hours. Water (20 ml) was then added and the mixture was extracted three times with dichloromethane 
to (90 ml in all). The combined extracts were dried (MgSOJ and evaporated and the residue was 
chromatographed on silica (230—400 mesh), eluting with a mixture of dichloromethane:methgnol;0.88 
ammonia (93:7:1) to give, after one recrystallisation from ethanol, the title compound, 0.29 g (58%), m.p. 
189—190°. 

Analysis %; 

45 Found: C, 47.07; H, 4.83; N, 19.87; 

Calculated for C 14 H 17 CI 2 N 5 0 2 ; C, 46.94; H f 4.78; N, 19.55. 



so 



Example 12 

Preparation of N-[2-{2,4-Dichlorophenyl)-2-hydroxy^1H-1,2^triazoM-yl)prop-1-y1]urea 



55 



60 



65 



OH 
I 



i)HCl 



OH 




CI ii)Urea/HCl/CH 3 COOH 



(A) 



i 

f H W-CH 2 -C-CH 2 MHCONH 2 
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The amine (A) {0.4 g, 1.39 mrnole) was dissolved in ether and a solution of hydrogen chloride in ether 
was added. The solvent was then evaporated and the residue was added to a mixture of urea (0.32 g, 5.3 
mmole), water {20 ml), and 24 ml of a mixture of water: concentrated hydrochloric acid: acetic acid {50:1 :1 }. 
The solution was heated under reflux for 1 1 hours, allowed to cool and then basified by the addition of solid 
sodium carbonate. Extraction with ethyl acetate followed by drying (MgSOJ and evaporation of the 
combined extracts gave a white glassy solid which was chromatographed on silica (230—400 mesh), 
eluting with a mixture of dichloromethane:methanol:0.88 ammonia (93:7:1), to give after one 
recrystallisation from ethyl acetate, the titie compound, 0.19 g {41%), rap. 168—169°, 

Analysis %; 

Found: C, 43.90; H,4.01; N, 21.16; 

Calculated for C 12 H t3 CI 2 N 5 0 2 : C, 43.65; H,3.97; N, 21.21. 

Example 13 

Preparation of N-[2-(2ADichloropheny1)-2-hydroxy-3-<1 H-1 ,2,4-triazol-1-yl)-prop-1 -yl]-3- 
pyridinecarboxamide 




3-Pyridinecarboxylic acid (0.235 g, 1.9 mmole) and 1 f 1'-carbonyldiimidazole ("CDA'T {0.310 g, 1.9 
mmole) were dissolved in dry THF (10 ml). A solution of the amine {A) (0.5 g, 1.74 mmole) in THF (20 ml) 
was then added and the mixture was heated under reflux for 2 hours. The THF was then evaporated and the 
residue was dissolved in ethyl acetate. The solution was washed with water {2 x 100 ml), dried (MgS0 4 ) 
and evaporated to give, a white glassy solid which was triturated with ether to give, as a white solid r the title 
compound, 0.54 g {81 %), m.p. 175°. 

Analysis %: 

Found: C,51.94; H,3.79; N, 18.08; 

Examples 14—19 

The following compounds were prepared similarly to the previous Example, starting from the same 
amine, appropriate acid, and "CDA". 
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Example 
No. 


R 1 


Yield (%) 


m.p. (°C) 


Analysis % 
(Calculated In brackets) 
C H N 


14 


/ — K 

II \=/ 

0 


81 


197—8 


48.08 3.40 16.70 
(47.85 3.30 16,41) 


15 


Me 

/ 

— C— CH 

II \ 
0 Me 


62 


154—5 


50.37 5.07 15.69 
(50.43 5.08 15.68) 


ID 


-C-CH -v > \— ci 

II 2 w 

0 


ou 


Toil 


DJ./D O.SO 14.UO 

(51.86 3.89 12.74) 


17 

1 / 


CI 
0 


oo 




*#/.OI o.o<3 i/.Ua 
(47.85 3.30 16.41) 


18 


- JT\ 

rO 


53 


188 — 9 


48.87 3.62 22.08 
(48.86 3.59 21.37) 


19 


0 


55 


284 
with decomp. 


50.08 3.79 17.41 
(50.01 3.70 17.15) 



Example 20 

Preparation of N-[2-(2 / 4-Dlchlorophenyl)-2-hydroxy-3-(1H'1^Atriazol-1'yl)prop-1-yl]-2,4' 
dichlorobenzamide 




To a stirred and ice-cooled suspension of the amine (A) (0.4 g, 139 mmole) In pyridine (10 ml) was 
added 2,4-dichlorobenzoyl chloride (0.35 g, 1.67 mmole) and stirring was continued for 1 hour. Water (20 
ml) was then added and the mixture was extracted twice with dichloromethane. The combined extracts 
were dried (MgSO^ and evaporated to give a yellow oil which was chromatographed on silica (230—400 
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mesh), eluting first with ethyl acetate and then with a mixture of ether:ethanol:0.88 ammonia 197:3:1) to 
give as a white solid, after one recrystallisation from ethyl acetate/60— 80° petrol, the title compound. 
0.413 g (72%), m.p. 153— 4°C. 
Analysis %: 

s Found: C, 46.88; H, 3.05; N, 12.55; 

Calculated for Ct 8 H 14 CI 4 N 4 0 2 : C, 46.98; H, 3.07; N, 12.18. 

Example 21 

The corresponding 4-chlorobenzamide was prepared similarly to the previous Example, starting from 
10 the same amine and 4-chlorobenzoyl chloride. The produce had an m.p. of 199—200° (75% yield). 
Analysis %: 

Found: C f 50.96; H,3.61; N, 13.10; 

Calculated for C ia H«CI 3 N 4 0 2 : C, 50.79; H, 3.55; N, 13.16. 

15 Example 22 

Preparation of N^^-dichlorophenyl^hydroxy-S-dH-l ,2 ,4-trlazol-1-yl)prop-Vyl]acetamlde 



30 



20 on (ca 3 co) 2 o 0H 



25 



S N-CH 2 -C-CH 2 -NH 2 ^ N N-CH 2 -C-CH 2 NHC0CH 3 



(A) 





To a stirred and ice-cooled suspension of the amine (A) (0.4 g, 1.39 mmole) in pyridine (10 ml) was 
added acetic anhydride (0*17 g, 1.67 mmole) and stirring was continued for 2 hours. Water <20 ml) was then 
added and the mixture was extracted three times with dlchloromethane. The combined extracts were dried 
(MgS0 4 ) and evaporated to give a white solid which was recrystallised once from ethyl acetate to give the 
& title compound, 0.27 g (59%), m.p. 178—179°. 

Analysis %: 

Found: C, 47,31; H, 4.23; N, 17.20; 

Calculated for C 13 H 14 CI 2 N 4 0 2 : C, 47.43; HA 29 ; N, 17.02. 

40 Example 23 

Preparation of N-[2-(2 r 40ich!oropheny!J-2-hydroxy«3^^^ 



45 



50 



H.C00C 2 R 5 



OH 
I 

N-CH 2 -C-CH 2 NK.CHO 




55 



The amine (A) (250 mg) was heated under reflux with excess ethyl formate (10 ml) for 3 hours. The 
mixture was then cooled and evaporated under reduced pressure to dryness. The residue was triturated 
with ether to give, as a white solid, the title compound, 253 mg, (92%), m.p. 157°. 
so Analysis %; 

F °und: C, 45,73; H,3.83; N, 17.78; 

Calculated for C 12 H t2 CI 2 N 4 0 2 : C, 45.55; H, 3.79; N f 18.09. 



65 



The following Preparations illustrate methods forobtaining certain of the starting materials used in the 
previous Examples. All temperatures are in °C. 
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Preparation 1 

Preparation of M2,4Kii<*loro phenyl)^ 

9 fi 1 » 1 T -carboiwldiiitidazole 

H N-CB.-OCH-NH. n, 

v i -t , -a 2 ^ 



/5 




(A) 



C 

S \ 

0 NH 

N S-CH.-C — OL 

\ / 1 



25 




A solution of the amine (A) {0.1 g, 0.35 mmole) and 1,1'-carbonyldiimidazole (0,056 g, 0.35 mmole) in 
3o THF {5 ml) was stirred at room temperature for 5 hours. The soJvent was then evaporated and the residue 
was dissolved in ethyl acetate (20 ml). This solution was washed three times with water {300 ml in total), 
dried (MgSO*), evaporated and the residue triturated with a mixture of 60— 8b° petrolrether to give, as a 
white solid, the title compound, 0.074 g (68%), m.p. 223". 

Analysis %: 

3S Found: G, 45.91; H, 3.27; N, 18.09; 

Calculated for C n2 H 10 Cl2N 4 0 2 ; C, 46.02; H, 3.22; N r 17.89. 



40 



45 



SO 



55 



60 



65 



Preparation 2 

Preparation of S-tZ^lchlorophenyO-^IH-I^Atrfazol-l^lmethylJ-l^-oxazolidin^thlone 

1,1' -thiocarbony ldiimidazcle 
> 




t5 
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A solution of the amine (A) (1 g, 3.48 mmole) and 1,1'-thiocarbonyldiimldazoie (0.62 g, 3.48 mmoJe) in 
THF (20 ml) was stirred at room temperature for 1 hour. The solvent was then evaporated and the residue 
was chromatographed on silica (230—400 mesh), eluting with ethyl acetate to give, after one 
recrystallisation from ethanoJ, the titia compound, 0.65 g, (57%) as a white solid, m.p. 232—235°. 
5 Analysis %: 

Found: C, 43.95; H, 3.04; N, 17.37; 

Calculated for C 12 H lo CI 2 N 4 OS: C, 43.79; H, 3.06; N, 17.02. 

Preparation 3 

to Preparation of 1-[3-Azido-2-(2 y 4-dichlorophenyl)-2-hydroxy-prop-1-ylM H-1 ,2,44riazole (D) 



15 



20 



25 




OH 



3 v \ / 2 T 



CB 3 S0 3 B 




so A solution of the epoxide methanesulphonate salt (C) (10 g, 27.32 mmole) and lithium azide (7 g, 143 
mmole) In dimethyiformamide {100 ml) was stirred at 70° for 1.5 hours. The mixture was then cooled and 
added to a mixture of dichloromethane (500 ml) and water (50 ml). The organic layer was separated and the 
aqueous layer was washed a further five times with dichloromethane {200 ml in total). The combined 
organic extracts were dried (MgS0 4 ) and evaporated to give a colourless gum, trituration of which with 

35 ether gave, as a white solid, the title compound, 8.2 g (96%), m.p. 119—120°. 
Analysis %; 

Found: C, 42,31; H, 3.23; N, 27.07; 

Calculated for C^H^CIzNsO: C, 42.18; H, 3.22; N, 26.83. 

4Q Preparation 4 

Preparation of N-[2-(2,4-Dichlorophenyl)-2-hydroxy-3-(1 H-1 ,2,4-triazoi-1-yJ)-prop-V 
yl]triphenylphosphinimine {£) 

45 

P.Ph, OH 





<W CI (E) 



go A solution of azide (D) {1 g, 3.2 mmole) and trlphenylphosphine (0.84 g, 3.2 mmole) in dichloromethane 
was stirred at room temperature for 18 hours. Evaporation of solvent and trituration of the residual 
colourless gum with ether gave, as a white solid, the title compound, (1.72 g, 98%), m.p. 183—184°. 
Analysis %: 

Found: C, 63.41; H, 4.59; N, 10.37; 

w Calculated for C a9 H 2S CI 2 N 4 0P: C,63.6; H,4.57; N, 10.24. 
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Preparation 5 

Preparation of HS-Amfno-Z-fZ^ichlorophenyJ^-hydroxyprop-Vyl]^ H-1,2,4-triazoJe (A> 



10 



15 



35 



45 



SO 



55 



60 




NaOH OH 



C-CE.-N-P.Piu > N N-CH.-C-CH 0 NH 0 

3 ' \ / I 



II 1 



(E) CI (A) 



A solution of the phosphinimine {£) (0.5 g, 0.914 mmole) in a mixture of methanol (15 ml) and 1N 
sodium hydroxide solution (5 mi) was heated under reflux for 1 -5 hours. The solution was then allowed to 
cool and the methanol was removed by evaporation under reduced pressure. 3N hydrochloric acid (6 ml) 
20 and toluene (10 ml) were then added and the aqueous layer was separated/ washed a further three times 
with toluene (30 ml in total) and then neutralised by addition of solid sodium bicarbonate. Extraction of this 
solution with dichloromethane (6X10 ml), drying (MgSOJ and evaporation of the combined extracts 
gave, as a white solid, the title compound, 254 mg (97%), m.p. 104—105°, 

Analysis %: 

Z6 Found: C, 45.97; H,4.31; N, 19.26; 

Calculated for C^H^C^O: C, 45.99; H, 4.18; N, 19.5. 

The preferred compounds are the products of Examples 14 to 16 and 20—22, which are especially 
active as human and plant fungicides. The most preferred individual compounds are the products of 
30 Examples 14 and 21, 

In vivo data (oral PD S0 values obtained In mice inoculated with Candida albicans) for these compounds 
are as follows; 



Product of Example No. (mgTkg.) 



14 1.5 

15 4.2 
40 16 3.5 

20 4.2 

21 1.3 

22 2.4 



Thus in a preferred aspect R is 2,4-dichlorophenyl and R 1 is —COR 3 where R 3 Is 6-chloro-3-pyridyl, 
isopropyl.p-chlorobenzyl, 2,4-dichlorophenyt, 4-chlorophenyl or methyl. 

Claims for the Contracting States: BECHDEFRGBITULUNLSE 

1. A triazole of the formula: 



w 



OH 



m:h 2 -c-ch 2 -nhr 2 — (i) 

N R 



or an O-ester or O-ether thereof, said 0-ester being a C^— C 4 alkanoyl or benzoyl ester, said benzoyl ester 
being optionally substituted by halo, (^ — C 4 alkyl or Gt — C 4 afkoxy, and said O-ether being a Ct— C e alkyl, 
Ca— C 4 alkenyl, C*— C 4 alkynyi, phenyl or benzyl ether, said benzyl ether being optionally ring-substituted 
65 by halo, C,— C 4 aikyl or C,— C 4 alkoxy; wherein 
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R Is naphthyl, blphenylyl or phenyl optionally substituted by 1 to 3 substituents each independently 
selected from halo, CF* C,— C 4 alkyl and C,— C 4 alkoxy; and R 1 is 

— CNR 2 R 3 or — CR 3 
X 0 



where 

X is 0 or S; 

R 2 is hydrogen or C t — C A alkyl; and 

R 3 is {i} hydrogen, <il) d— C d alkyl/ (HI) C 3 — Cs cydoalkyl, (iv) phenyl optionally substituted by 1 or 2 
substituents each selected from halo, CF 3 , C,— C 4 alkyl and C,— C 4 alkoxy; (v) benzyl optionally substituted 
on the phenyl ring portion by 1 or 2 substituents each selected from halo, CF 3 , d— C 4 a nd C,— C 4 
alkoxy or (vi) pyridyl, pyrimidinyl or pyrazinyl all optionally substituted by 1 or 2 substituents each selected 
from halo, CF 3 , Cj— C 4 alkyl, C,— C 4 alkoxy and hydroxy; or R 2 and R 3 taken together with the N atom to 
which they are attached represent a 1 -pyrrol id inyl or piperidino group; 
or a pharmaceutical^ acceptable salt thereof. 

2. A compound as claimed in daim 1, wherein R is phenyl substituted by 1 or 2 substituents by 1 or 2 
substituents each selected from halo and CF 3 . 

3. A compound as claimed in claim 2, wherein R is 2,4-dichlorophenyl or 2,4-difluorophenyl. 

4. A compound qs claimed in claim 1 wherein R is 2,4-dichlorophenyl, and R 1 is— COR 3 where R 3 is 6- 
chlorO-3-pyridyl, isopropyl, p-ch I oro benzyl, 2,4-dichlorophenyl, 4-chJorophenyl or methyl. 

5. An agriculturally acceptable salt of a compound as claimed in any one of the preceding claims. 

6. A pharmaceutical composition comprising a compound of the formula (I) as claimed in any one of 
claims 1 to 4 r or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ acceptable 
diluent or carrier. 

7. A compound of the formula (I) as claimed in any one of claims 1 to 4, or a pharmaceutical^ 
acceptable salt thereof, for use In treating a fungal infection in a human being. 

8. The use of a compound of the formula {I), or an agriculturally acceptable salt thereof, as an 
agricultural fungicide. 

9. An antifungal composition for agricultural use comprising a compound of the formula (I) as claimed 
in any one of claims 1 to 4, or an agriculturally acceptable salt thereof, together with an agriculturally 
acceptable diluent or carrier. 

Claims for the Contracting State: AT 

1. A process for preparing a triazole antifungal agent of the formula: 



OH 

n N-CH^C~CH 0 NHCNHR (IA) 

W i [ " 

1 N R X 



where R is naphthyl, biphenylyl or phenyl optionally substituted by 1 to 3 substituents each independently 
selected from ha!o r CF 3/ C,— C 4 alkyl and Cj— C 4 alkoxy, R 3 Is (i) C,— C 4 alkyl, (ii) <V- C 6 cycloalkyl, (iii) 
phenyl optionally substituted by 1 or 2 substituents each selected from halo, CF3, C,— € 4 alkyl and Ct— C4 
alkoxy; (iv) benzyl optionally substituted on the phenyl ring portion by 1 or 2 substituents each selected 
from halo, CF 3 , C,— C 4 alkyl and C 1 — C 4 alkoxy or (v) pyridyl, pyrimidinyl or pyrazinyl all optionally 
substituted by 1 or 2 substituents each selected from halo, CF 3 , C 1 —C 4 alkyl, C,— C 4 alkoxy and hydroxy; or 
R 2 and R 3 taken together with the N atom to which they are attached represent a Vpyrrolidinyl or piperidino 
group; and X is 0 or S; or a pharmaceutical ly acceptable salt thereof, characterised by reacting a 
compound of the formula: 

OH 
I 

H CH 2 -C-CH 2 NH 2 (X!) 



where R is as defined above, with a compound of the formula: 

R 3 .NCX (III) 
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where R 3 and X are as defined above, followed by, optionally, conversion of the product into a 
pharmaceutical ly acceptable salt by reaction with a non-toxic acid. 

2. A process for preparing a triazole antifungal agent of the formula: 

5 

OH 

N ^N-CH 2 «C^CH 2 -NH-C-N J CH 2 ) n (IB) 

or a pharmaceutical ly acceptable salt thereof, where R and X are as defined in claim 1 and n Is 4 or 5, which 
comprises reacting a compound of the formula: 

is 



20 



25 , * ft 



f 

w "1 



A 

NH 



N^N-CH n -C 1 — (IV) 



where R and X are as defined in claim 1 , with pyrrolidine or piperidine, followed by, optionally, conversion 
of the product into a pharmaceutical^ acceptable salt by reaction with a non-toxic acid. 
30 3. A process for preparing a triazole antifungal agent of the formula: 



OH 

35 N^^N-CH.-C-CH, -NH-C-NR 2 R 3 / ic 1 

\ / 2 I 2 | (IC) 

40' or a pharmaceuticaliy acceptable salt thereof, where R and X are as defined in claim 1, R 2 is C,— C 4 alkyl, 
and either R 3 is as defined in claim 1, or R 2 and R 3 taken together with the N atom to which they are attached 
represent a 1-pyrrolidinyl or piperldino group; which comprises reacting a compound of the formula: 



45 OH 

( 

r i r 

50 

where R is as defined above, with a compound of the formula: 



RWNCCI {V) 
II 

55 X 

where X, R 2 and R 3 are as defined above, followed by, optionally, conversion of the product into a 
pharmaceutical ly acceptable salt by reaction with a non-toxic acid. 

4. A process for preparing a triazole antifungal agent of the formula: 

60 

OH 

^\ I 

N N-CH.-C-CH-NHCONH- — (ID) 

\_ / I 2 

65 V N R 
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or a pharmaceutically acceptable salt thereof, where R is as defined in claim 1, which comprises reacting a 
compound of the formula: 

OH 

N^^N-CH^C-CH^ (ID 



W 1 
^— N R 



70 



J5 



20 



25 



30 



R 

where R is as defined above, with urea; followed by, optionally, conversion of the product into a 
pharmaceiJticaJJy acceptable salt by reaction with a non-toxic acid. 

5. A process for preparing a triazole antifungal agent of the formula: 

OH 

N r *^N-CH,-C^CH.NHCOR 3 (IE and IF) 

w i 

or a pharmaceutically acceptable salt thereof, where R is as defined in claim 1, and R 3 is either H or is as 
defined in claim 1, which comprises acylating a compound of the formula: 

OH 

N^N^H 2 -C.CH 2 NH 2 (II) 
N R 



where R is as defined above, with an appropriate acylating agent; followed by, optionally, conversion of the 
35 product into a pharmaceutically acceptable salt by reaction with a non-toxic acid 

6* A process as claimed in claim 5 r wherein said acylating agent is either (a) a C, — C 4 aikyl formate, (b) 

an acid chloride or anhydride of the formula R 3 C0CI or {R 3 C0) 2 0 where R 3 is as defined in claim 5 except for 

H, or (c> an acid of the formula R 3 COOH where R 3 Is as defined in claim 5 except for H, the reaction with said 

acid being carried out in the presence of 1,V-carbonyldiimidazole. 
<to 7. A process as claimed in any one of the preceding claims, wherejn R is phenyl substituted by 1 or 2 

substituents each selected from halo and CF 3 . 

8. A process as claimed in claim 7, where R is 2,4-difluoro phenyl or 2Adichlorophenyl. 

9. A fungicidal composition for agricultural use comprising a diluent or carrier and a compound of the 



45 



OH 

!K ^H 2 -C-CH 2 -NHR X (I ) 



w 



N R 

or an 0-ester or 0-et her thereof, said 0-ester being a C*— C 4 alkanoyl or benzoyl ester, said benzoyl ester 
being optionally substituted by halo, C,— C 4 alkyl or Ct— C 4 alkoxy, and said 0-ether being a C,— C fi aikyl, 
55 C 2 — C 4 aikenyl, C*— C 4 alkynyl, phenyl or benzyl ether, said benzyl ether being optionally ring -substituted 
by halo, C,— C 4 alkyl or C, — C 4 alkoxy; or an agriculturally acceptable salt thereof, wherein R is naphthyl, 
biphenylyl or phenyl optionally substituted by 1 to 3 substituents each independently selected from halo, 
CF a , C,— C 4 alkyj and Cr- C 4 alkoxy; and R 1 is 

so — CNR a R 3 or — CR 3 

II ' II 

X 0 

where 

X is 0 or S; 
65 R 2 is hydrogen or C,— C 4 alkyl; and 
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R 3 is <i) hydrogen, <ii> C,— C 4 alkyl, <iii) 03—05 cycloalkyl, (iv) phenyl optionally substituted by 1 or 2 
substituents each selected from halo, CF 3 , C,— C 4 alkyl and C,— C 4 alkoxy; <v) benryl optionally substituted 
on the phenyl ring portion by 1 or 2 substituents each selected from halo, CF„ C t — C 4 alkyl and Of— C 4 
alkoxy or (vi) pyridyl, pyrimidinyl or pyrazinyl ail optionally substituted by 1 or 2 substituents each selected 
from halo, CF* C,— C 4 alkyl, C,— C 4 alkoxy and hydroxy; or R 2 and R 3 taken together with the N atom to 
which they are attached represent a 1-pyrrolidinyl or piperidino group. 

10. A process for preparing a pharmaceutical composition, characterised by mixing a compound of the 
formula (I) or an 0-ester or O-ether thereof as defined in claim 9, or a pharmaceutical^ acceptable salt 
thereof, with a pharmaceutical^ acceptable diluent or carrier. 

Paterrtanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

1, EinTrlazol derFormel 



OH 

20 N^^-CH^-C-CHy-NHR 1 (I) 



25 



35 



2 ( 

N R 



Oder ein O-Ester oder O-Ather hievon, wobei der O-Ester ein C sr -C 4 -AJkanoyi- Oder Benzoylester 1st, 
welcher Benzoylester gegebenenfalls mit Halogen, Cj — C 4 -AlkyJ oder — C 4 -Alkoxy substituiert ist, und der 
OAther ein C^, — C 6 -Alkyl- X C*— C 4 -Alkenyl-, C^— C 4 -AJIdnyh Phenyl- Oder Benzyiather ist, welcher 
30 BenzylSther gegebenenfalls mit Halogen, C n — C 4 -Aiky! oder C t — C 4 -Alkoxy rings ubstltulert ist, worin R 
NaphthyJ, BlphenylyJ oder Phenyl gegebenenfalls substituiert mit 1 bis 3 Substituenten jeweils unabhangig 
ausgewahlt aus Halogen, CF 3 , C, — C 4 -AIkyl und f^— C 4 -Alkoxy bedeutet; und R 1 die Bedeutung 



— CNRW Oder — Cr3 

i I! 
x 0 



40 hat, wobei 

X 0 Oder S darsteJtt, R 2 Wasserstoff oder d — C 4 -AJkyJ bedeutet und R (i) Wasserstoff, (H) Ct— C 4 -Alkyl, 
(iii) Qj — Ce-Cycloalkyl, {iv} Phenyl gegebenenfalls substituiert mit 1 oder 2 Substituenten Jewells 
unabhangig ausgewihlt aus Halogen, CF3, C, — C 4 -Alkyl und C, — C 4 -AJkoxy; (v) Benzyl am Phenyl rlngtel I 
gegebenenfalls substituiert mit 1 oder 2 Substituenten jeweils ausgewahlt aus Halogen, CF a , d— C 4 -Aikyl 
45 und C t — C 4 -Alkoxy oder (vi) Pyridyl, Pyrimidinyl oder Pyrazinyl, alle gegebenenfalls substituiert mit 1 oder 2 
Substituenten jeweils ausgewahlt aus Halogen, CF 3 , C, — C 4 -Aikyl, C t — C 4 -Alkoxy und Hydroxy ist oder R 2 
und R 3 zusammen mit dem N-Atom, an das sie gebunden sind eine 1 -Pyrrol idinyl- oder Piperidinogruppe 
bedeuten, oder ein pharmazeutisch annehmbares Salz hievon. 

2. Verbindung, wie in Anspruch 1 beansprucht, worin R Phenyl substituiert mit 1 oder 2 Substituenten 
so jeweils ausgewahlt aus Halogen und CF 3 ist 

3. Verbindung, wie in Anspruch 2 beansprucht worin R 2,4-Dichlorphenyl oder 2,4-Drfluorphenyl ist 

4. Verbindung, wie in Anspruch 1 beansprucht, worin R 2ADichlorphenyl und R 1 — COR 3 sind, wobei 
R 3 6-Chlor-3-pyridyl, Isopropyl, p-Chlorbenzyl, 2,4-Dichlorphenyl, 4-Chlorphenyi oder Methyl bedeutet 

5. Landwirtschaftiich annehmbares Salz einer Verbindung, wie In einem der vorhergehenden 
55 AnsprOche beansprucht 

6. Pharmazeutische Zusammen setzung, die eine Verbindung der Formel (I), wie in einem der 
AnsprOche 1 bis 4 beansprucht, oder ein pharmazeutisch annehmbares Salz hievon zusammen mit einem 
pharmazeutisch annehmbaren Verdunnungsmlttel oder Trager umfa&t 

7. Verbindung der Formel (I), wie in einem der AnsprOche 1 bis 4 beansprucht, oder ein pharmazeutlscri 
so annehmbares Salz hievon zur Verwendung bei der Behandiung einer Pilzinfektion bei einem Menschen. 

8. Verwendung einer Verbindung der FormeJ (I) oder eines iandwirtschaftllch annehmbaren Salzes 
hievon ais landwirtschaftliches Fungizid. 

9. Antipiizzusammensetzung zur iandwirtschaftiichen Verwendung, die eine Verbindung der Formel {J), 
wie in einem der AnsprOche 1 bis 4 beansprucht, oder ein landwirtschaftiich annehmbares Salz hievon 

65 zusammen mit einem landwirtschaftiich annehmbaren Verdunnungsmittel oder TrSger umfafct 
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Patentanspruche fltr den Vertragsstaat: AT 

1. Verfahren zum HersteJIen ernes Trlazolantipilzmittels der FormeJ 



OH 

^\ I i 
N N-CH.-C^CH.NHCNHir (LA) 

V_/ I II 

> N R X 



worln R Naphthyl, BiphenyJyl oder Phenyl gegefaenenfalls substituiert mit 1 bis 3 Substituenten jeweiJs 
unabhangig ausgewahJt aus Halogen, CF a , C,— C 4 -AJkyl und d— C 4 -Alkoxy bedeutet, R 3 (?) d— C 4 -Alkyl, {if) 
C 3 — Ce-CycJoalkyl, (IN) Phenyl gegebenenfalls substituiert mit 1 oder 2 Substituenten jeweils ausgewShlt 
aus Halogen, CP* C t — C 4 -Alkyl und C,— C 4 -Alkoxy, {lv) Benzyl gegebenenfalls am Phenylringtell substituiert 
mit 1 oder 2 Substituenten jeweils ausgewShlt aus Halogen, CF V C,— C 4 -AlkyJ und C,— C 4 -Alkoxy oder (v) 
Pyridyl, Pyrimidlnyl oder Pyrazinyl, alle gegebenenfalls substituiert mit 1 Oder 2 Substituenten jeweils 
ausgewShlt aus Halogen, CF 3 , C,— C 4 -Alkyl, Cr— C 4 -Alkoxy und Hydroxy ist oder R 2 und R 3 zusammen mit 
zo dem N-Atom, an das sie gebunden sind, eine 1-Pyrrolidinyl* oder Pfperidinogruppe darstellen, und X 0 
oder S ist, oder eines pharmazeutlsch annehmbaren Salzes hievon, gekennzeichnet durch Umsetzen elner 
Verbindung der Formel 

25 OH 

N^^N-CH (II) 

\ / z | 2 2 



worin R wie oben deflniert ist, mit einer Verbindung der Formel 

R'.NCX, m 

worin R 3 und X wie oben definiert sind, gegebenenfalls gefolgt von der Uberfuhrung des Produktes in ein 
pnarmazeutisch annehmbares Salz durch Umsetzen mit einer nicht-toxischen SSure. 
2. Verfahren zum Herstellen eines Triazolana'pilzmittels der Formel 

OH 



» y-C* 2 -C-CH 2 -m-C-^ (CH 2 ) n 



oder eines pharmazeutisch annehmbaren Salzes hievon, worin R und X wie in Ansnruch 1 H«fin,«r» 
und n 4 oder 5 ist, welches das Umsetzen einer Verbindung der Formel * n8 P ruch 1 def,ni8rt *lnd 



X 
II 

A 

0 NH 

■^S-CH 2 -C ™ (IV) 

R 



worfn R und X wie in Anspruch 1 deflniert sind, mit Pyrrolidin oder Piperidin, gegebenenfalls gefolgt von 
der Uberfdhrung des Produktes in ein pharmazeutisch annehmbares Salz durch Umsetzen mit elner nicht- 
65 toxischen SSure umfafit. 
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3, Verfahren zum HerstelJen eines Trlazolantipilzmittels der Formel 



OR 

K^^H-CH^-C-CH. -NR-C-tfR 2 R 3 (IC) 
2 i 2 || 



R 



w oder eines pharmazeutisch annehmbaren Salzes hievon, worfn R und X wle in Anspruch 1 definiert sfnd, R 2 
C,— C 4 -Alkyl bedeutet und R 3 entweder wie In Anspruch 1 definiert ist oder R 2 und R 3 zusarnmen mit dem 
N-Atom, an das sie gebunden sfnd, eine 1-Pyrrolidinyl- oder Piperidinogruppe darstellen, welches das 
Umsetzen elner Verbindung der Formel 



15 



20 



25 



OR 

^ f 

N ^-CH 2 -C-CH 2 NH 2 (ii) 

worin R wie oben definiert 1st, rnit einer Verbindung der Formel 

RWNCCI, (V) 

II 
X 



worin X, R 2 und R 3 wie oben definiert sind, gegebenenfalls gefolgt von der OberfQhrung des Produktes in 
ein pharmazeutisch annehmbares Salz durch Umsetzen mit einer nicht-toxischen Saure umfaBt 
30 4. Verfahren zum Herstellen eines Triazolantfpilzmittels der Forme! 

OH 

^\ l 

* $ \ I 2 | 2 2 — (IB) 

R 

oder eines pharmazeutisch annehmbaren SaJzes hievon, worin R wie in Anspruch 1 definiert 1st, welches 
40 das Umsetzen einer Verbindung der Formel 

OH 

N X N-CH,^C-CH 0 NH, (II) 

W 2 1 2 2 

V N R 



45 



worin R wie oben definiert 1st, mit Harnstoff, gegebenenfalls gefolgt von der Oberfuhrung des Produktes in 
ein pharmazeutisch annehmbares Salz durch Umsetzen mit einer nicht-toxischen Saure umfaBt. 
so 5, Verfahren zum Herstellen eines Triazolantipllzmittels der Formel 

OH 

N^ Ns N-CH 2 -C-CH 2 NHCOR 3 (IE and IF) 

\=tf R 

oder eines pharmazeutisch annhembaren Salzes hievon, worin R wie in Anspruch 1 definiert ist und R 3 
entweder H ist Oder wie in Anspruch 1 definiert ist, welches das Acylieren einer Verbindung der Formel 

60 

OH 

N^^N-CH^LcH.NH. <ID 

\ / 2 | 2 2 

65 V= N R 
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worln R wle oben deffnlert 1st mit einem geelgneten Acylierungsmfttel, gegebenenfalls gefolgt von der 
UberfQhrung des Produktes In efn pharmazeutisch annehmbares Salz durch Umsetzen mrt einer nicht- 
toxischen Saure umfaBt 

6. Verfahren, wfe In Anspruch 5 beansprucht, worln das genannte Acylierungsmittel entweder (a) ein 
s C,— C 4 -Alkylformiat, {b) ein Saurechlorid oder-anhydrid der Formel R*C0CI oder <R 3 C0) 2 0, wobei R a wie in 

Anspruch 5 definiert ist, aber ausgenommen H, oder (c) eine Saure der Formel R 3 COOH, worin R 3 wie in 
Anspruch 5 definiert 1st, aber ausgenommen H, 1st, wobei die Reaktlon mit der genannten Saure in 
Anwesenheit von 1,1'-Carbonyldiimidazol durchgefGhrt wird. 

7. Verfahren, wie in einem der vorhergehenden Anspruche beansprucht, wobei R Phenyl substituiert 
*° mit 1 oder 2 Substituenten jeweils ausgewShlt aus Halogen und CF 3 1st 

8. Verfahren, wie in Anspruch 7 beansprucht, wobei R 2,4-Difiuorphenyl oder 2,4-Dichlorphenyl ist. 

9. Fungizide Zusammensetzung zur landwirtschaftlichen Verwendung umfassend ein 
VerdflnnungsmltteJ oder einen Tra'ger und eine Verbindung der Formel 

15 

OH 

N^^^-CH.^-CH.-NHR 1 (I) 

20 N R 



Oder einen OEster oder O-Ather hievon, wobei der O-Ester ein C 2 — C 4 -Alkanoyl- oder Benzoylester ist, 
welcher Benzoylester gegebenenfa I Is substituiert ist mit Halogen f d— C 4 -Alkyl oderC,— C 4 -Alkoxy, und der 
25 O-Ather eiri C,— C r Alkyl-, d— d-Alkenyl-, C*— C 4 -Alkinyl-, Phenyl- oder BenzylSther 1st, welcher 
Benzylather gegebenenfalls mit Halogen, C,-^ 4 -A1kyl oder C,— C 4 -Alkoxy ringsubstituiert ist, Oder ein 
landwirtschaftlich annehmbares Salz hievon, worin R Naphthyl, Biphenylyl oder Phenyl gegebenenfalls 
substituiert mit 1 bis 3 Substituenten jeweils unabhSngig ausgewShlt aus Halogen, CF^ C,— C 4 -Alkyl und 
d— drAlkoxy bedeutet und R 1 die Bedeutung 

30 

— CNR 2 R 3 oder — CR* 
X 0 



35 hat, wobei X O oder S ist R 2 Wasserstoff oder C 1 — C 4 -Aikyl darstellt, und R 3 (i) Wasserstoff, (ii) d— d-Alkyl, 
(iii) Cr- CrCycloalkyl, <iv) Phenyl gegebenenfalls substituiert mit 1 oder 2 Substituenten jeweils 
ausgewahlt aus Halogen, CF*, d— d-Alkyl und C,— d-Alkoxy, (v) Benzyl gegebenenfalls am Phenyl ringteil 
substituiert mit 1 oder 2 Substftuenten Jeweils ausgew3hlt aus Halogen, CF 3 , d— d-Alkyi und Ci— C 4 - 
Alkoxy oder (vi) Pyridyl, Pyrimidinyl oder Pyrazinyl alle gegebenenfalls substituiert mit 1 oder 2 

40 Substituenten jeweils ausgewahlt aus Halogen, CF 3 , d— C 4 -Alkyl, d— d-Aikoxy und Hydroxy ist oder R 2 
und R 3 zusammen mit dem N-Atom, an das sie gebunden sind, eine 1-Pyrrolidinyl- oder Piperidinogruppe 
darstellen. 

10. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung, gekennzeichnet durch 
MigrhAn gjfssf UgrWriHiifig H s r p^rmoj (]) oHar flinaa 0-E«ter* oder Q-Athers hievori; wie in Anspruch 9 
45 definiert, oder eines pharmazeutisch annehmbaren Salzes hievon mit einem pharmazeutisch 
annehmbaren Verdun nungsmittel oder Trager. 

Revendications pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

so 1. Triazole de formule: 



OH 

> N R 



ou un 0-ester ou O-ether de ce compose, ledit O-ester etant un ester d'alcanoyle en d * d ou de benzoyle, 
so ledit ester de benzoyle etant facultativement substitue par un radical halogeno, alkyle en d * d ou alkoxy 
en d * d et ledft O-ether etant un ether d'alkyle en d ^ d/d'alcenyie en d * G* d'alcynyle en C 2 a d de 
phenyle ou de benzyle, ledit ether de benzyle etant facultativement substitue sur le noyau par un radical 
halogeno, alkyle en d ^ d ou alkoxy en d * d: formule dans laquelle R est un groupe naphtyle, 
biphenylyle ou phenyle facultativement substitue par 1 a 3 substituants choisis chacun, independamment, 
bs entre des substituants halogeno, CF a , alkyle en d * d et alkoxy en d ^ d; et R 1 represente 
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— CNR 2 R* ou — CR 3 

U I 
x o 

5 OU 

X represente Oou S; 

R 2 est I'hydrogene ou un groupe alkyte en d a C 4 ; et 

R 3 represente (i) I'hydrogene, <ii) un groupe aJJcyle en a {iii) un groupe cycloalkyle en d a C 6 , (iv) 
un groupe phenyle facuJtativement substitue par un ou deux substituants choisis chacun entre des 

w radicaux halogeno, CF 3 , alkyle en d a C 4 et alkoxy en d a C 4 ; (v) un groupe benzyle facuJtativement 
substitue sur le noyau phenyle par un ou deux substituants cholsis chacun entre des radicaux halogeno, 
CF3, alkyte en d a C4 et aJkoxy en d a C 4 , ou bien (vl) un groupe pyridyle, pyrimidinyle ou pyrazinyle tous 
facultatlvement substitues par 1 ou 2 substituants choisfs chacun entre des radicaux halogeno, CF 3 , alkyle 
en C 1 a C* alkoxy en d a C 4 et hydroxy; ou bien R 2 et R 3 , prls conjofntement avec I'atome d'azote auquel ils 

75 sont attaches, represented un groupe 1 -pyrrol I dinyle ou pfperidino; ou un sel pharmaceutiquement 
acceptable de ce compose, 

2. Compose suivant la revendfcation 1, dans Jequel R est un groupe phenyle substitue par 1 ou 2 
substituants chofsis tous deux entre des radicaux halogeno et CF 3 . 

3. Compose suivant la revendication 2, dans lequeJ R est un groupe 2,4-dichlorophenyle ou 2,4-di- 
20 fluorophenyle. 

4. Compose suivant la revendication 1, dans lequeJ R est un groupe 2,4-dichlorophenyle et R 1 est un 
groupe— COR 3 oCi R 3 est un radical $-chloro-3-pyridyle, isopropyle, r>chloro benzyle, 2,4-dichlorophenyle, 
4-chlorophenyle ou methyle. 

5. Sel acceptable en agriculture d'un compost suivant I'une quelconque des revendications 
25 precedentes. 

6. Composition pharmaceutique comprenant un compose de formule (I) suivant I'une quelconque des 
revendications 1 a 4 ou un sel pharmaceutiquement acceptable de ce compose, en association avec un 
diluant ou support acceptable du point de vue pharmaceutique. 

7. Compose de formule (1) suivant I'une quelconque des revendications 1 a 4, ou un sel 
30 pharmaceutiquement acceptable de ce compose, destine a etre utilise dans le traftement d'une infection 

fongique chez un etre humain. 

8. Utilisation d'un compose de formule (r) ou o°un seJ acceptable en agriculture de ce compose comme 
fongicide pour Tagriculture. 

9. Composition antifongique destinee a etre utiifsee en agriculture, comprenant un compose de 
35 formule (I) suivant i'une quelconque des revendications 1 a 4 ou un sel acceptable en agriculture de ce 

compose, en association avec un diluant ou support acceptable en agriculture. 

Revendications pour I'Etat contractant: AT 

40 1. Procede de preparation d'un agent antifongique triazolique de formule: 

OH 

1 3 

' I l| { } 

R X 
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dans laqueJJe R est un groupe naphtyle, biphenylyle ou phenyle eventueJJement substitue par 1 a 3 
substituants cholsis chacun independamment entre des substituants halogeno, CF 3 , alkyle en d a C 4 et 

so alkoxy en d a d, R 3 represente (i) un groupe alkyle en d a d. <ii > un groupe cycloalkyle en d a d, (Hi) un 
groupe phenyle eventueJIement substitue par 1 ou 2 substituants tous deux choisls entre des substituants 
halogeno, CF 3 , alkyle en d a C 4 et alkoxy en C 1 a C 4 ; (iv) un groupe benzyle eventuellement substitue sur le 
noyau phenyle par 1 ou 2 substituants tous deux choisis entre des substituants halogeno, CF 3 , alkyle en d 
a C 4 et alkoxy en d a d ou (v) un groupe pyridyle, un groupe pyrimidinyle ou un groupe pyrazinyle, tous 

55 facultativement substitues par 1 ou 2 substituants choisfs chacun entre des substituants halogeno, CF^ 
alkyle en d a d* alkoxy en C t a C 4 et hydroxy; ou bien R 2 et R 3 forment, conjointement avec I'atome d'azote 
auquel ils sont attaches, un groupe 1 -pyrrol idinyie ou piperidino; et X represente 0 ou S; ou d'un sel 
pharmaceutiquement acceptable de ce compose, caracterise en ce qu'il consiste a faire reagir un compose 
de formule: 



OR 

N*^N^H,-C^CH,NH- Hi) 

W R 
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dans laquelle R a la definition donnee cl-dessus, avec un compost da formula: 

R a . NCX (IN) 

5 dans laquelle R 3 et X sont tels que d^finls cl-dessus, la reaction 6tant suivfe, facultativement, de la 
transformation du prodult en un sel pharmaceutiquement acceptable par reaction avec un acide non 
toxfque. 

2. ProcSde de preparation d'un agent antifongique triazolique de formule: 



10 



is 



zo 
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OH 

N ^N-CH ,-C~CH , -NR-C-N^ "cCHJ (IB) 

/ I tt ^- ' 2 n 

» a x 

ou d'un sel pharmaceutiquement acceptable de ce compose, formule dans laquelle R et X sont tels que 
dermis dans Ja revendicatlon 1 et n a la valeur 4 ou 5, qui consiste a faire reagir un compose de formule: 

X 
I! 

A 

0 HH 
N^>-CH,-C ' 

dans laquelle R et X sont tels que defmis dans la revendicatlon 1, avec la pyrrolidine ou la pyridine, la 
reaction etant sulvfe, facultativement, de la transformation du produit en un seJ pharmaceutiquement 
acceptable par reaction avec un acide non toxique. 

3. Procede de preparation d'un agent antifongique triazolique de formule: 



OH 

^=-N R X 



At; aV'S; avw-M H ««...o.K c,u« H uiu.t, uo w compose, Tormuie aans Jaquelle R et X sont tels que 

^SlSn^^h?^ 11 'JT, 8 * Un gr0Upe a,kyle 60 * et R3 a donnee dans la 

o^urS?Sl»H? U r Wen R ?■? f0rment : <* n i° lnte ™<* avec I'atome d'azote auquel lis sont lies, un 
groupe 1-pyrrolidinyle ou pjpendino; precede" qui consiste a faire reagir un compost de formule- 
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OH 

N^}*-CH 2 -C-CH 2 NH 2 „ (II) 



V N R 

dans laquelle R a ia definition donnde ci«dessus f avec un compose de formule: 



RWNCCI (V) 

II 

X 



dans laquelle X, R z et R 3 sont tels que dtflnls cf-dessus, la reaction etant suivie, facultativement de la 
transformation du produit en un sel pharmaceutiquement acceptable par reaction avec un acide non 
65 toxique. 
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4. Precede de preparation d'un agent antifongique trlazolique de formula: 



oa 

N NH^^CH-NHCONH- 



N R 



/o ou d'un sel pharmaceutiquement acceptable de ce compose, formule dans laquelle R a la definition donnee 
dans la revendicatlon 1, qui consist© a fa ire reagir un compose de formule: 



OH 

W 1 

* M D 



» N^CH.-C-CH 2 NH 2 (n 



R 



20 dans laquelle R a la definition donnee ci-dessus, avec I'uree; la reaction etant suivle, facultativement, de ia 
transformation du produit en un sel pharmaceutiquement acceptable par reaction avec un acide non 
toxique. 

5. Procede de preparation d'un agent antifongique trlazolique de formule: 



OH 

*^N-CH 2 -i^H 2 NHCOR 3 — (IE and if) 

N R 

ou d'un sel pharmaceutiquement acceptable de ce compose formule dans laquelle R a la definition donnee 
dans ia revendicatlon 1 et R 3 represente H ou a la definition donnee dans la revendfeatfon 1; proc&Je qui 
consiste a acyler un compose de formule: 

OH 

N^^N-CH^^H.ira, — Cii) 

\ / 2 I 22 



dans laquelle R a la definition donnee ci-dessus, avec un agent acylant appropriee; la reaction etant sufvie, 
45 facultativement, de la transformation du produit en un sel pharmaceutiquement acceptable par reaction 
avec un acide non toxique. 

6. Procede suivant la revendicatlon 5, dans lequel I'agent acylant est <a} un formiate d'alkyle en C, a C«, 
{b) un chlorure ou anhydride d'aclde de formule R 3 COCi ou (R^O^O dans laquelle R 3 a la definition donnee 
dans la revendication 5 hormis un atome d'hydrogene, ou bfen (c) un acide de formule R 3 COOH dans 

50 laquelle R 3 a la definition donnee dans la revendicatlon 5 hormis un atome d'hydrogene, la reaction avec 
ledit acide etant conduite en presence de 1,1'-carbonyldlimfdazole. 

7. Procede suivant I'une quelconque des revendications precedentes, dans lequel R est un groupe 
phenyle substitue par 1 ou 2 substltuants tous deux choisis entre des radicaux halogeno et CF3. 

8. Procede suivant la revendication 7, dans lequel R est un groupe 2,4-difluorophenyle ou 2,4-dichloro- 
ss phenyle. 

9. Composition fongicide destinee a f'agriculture, comprenant un diluant ou support et un compost de 
formule; 

OH 

\_/ I ( " 

1 N R 

65 ou un Oester ou O-ether de ce compose, ledlt Oester Stant un ester d'alcanoyle en C 2 a C 4 ou de bertzoyle, 
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ledlt ester de benzoyle 6tant facultativement substitue par un radical halogeno, alkyle en C n a C 4 ou alkoxy 
en C, a C 4 et ledit O-ether etant un ether d'alkyle en Ci a C* d'alcenyle en C 2 & C 4 , d'alcynyle en C 2 a C 4 , de 
phenyle ou de benzyle, Jedit ether de benzyle etant facultativement substitue sur le noyau par un radical 
halgeno, alkyle en C, a C 4 ou alkoxy en C t a C 4 ; ou un se! acceptable en agriculture de ce compose, formula 
dans laquelle R est un groupe naphtyle, biphenylyle ou phenyle facultativement substitue par 1 a 3 
substituants choisis, Independamment, entre des substituants halogeno, CF& alkyle en d a C 4 et alkoxy en 
Ci a C 4 ; at R 1 represente 

— CNR a R 3 ou —CR 3 

ii i 

X 0 

ou 

X represente 0 ou 5; 
is R 2 est I'hydrogene ou un groupe alkyle en C, a C 4 ; et 

R 3 represente (i) I'hydrogene, (iif un groupe alkyle en C, a C*, (iii) un groupe cyciaalkyle en C 3 a C* |iv) 
un groupe phenyle facultativement substitue par 1 ou 2 substituants tous deux choisis entre des radicaux 
halogeno, CF 3 , alkyle en C 1 a C 4 et alkoxy en a C 4 ; (v) un groupe benzyle facultativement substitue sur le 
nayau phenyle par 1 ou 2 substituants tous deux choisis entre des substituants halogeno, CF3, alkyle en d 
20 a C 4 et alkoxy en C T a C 4 , ou bien (vi) un groupe pyridyle, un groupe pyrimidinyle ou un groupe pyrazinyle, 
tous facultativement substrtues par 1 ou 2 substituants choisis chacun entre des radicaux halogeno, CF 3 , 
alkyle en C, a alkoxy en C t a C 4 et hydroxy; ou bien R z et R 3 foment, conjolntement avec Katome d'azote 
auquel its sont ties, un groupe 1-pyrrolldfnyle ou piperldino, 

10. Precede de preparation d'une composition pharmaceutique, caracterise par le melange d'un 
2s compose de formule (I) ou d'un Oester ou d'un O-ether de ce compose tel que definl dans la revendfeation 
9, ou d'un sel pharmaceutiquement acceptable de ce compose, avec un diluant ou support acceptable du 
point de vue pharmaceutique. 
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